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ABSTRACT 


This  project  was  initiated  to  design,  fabricate,  test  and  provide  a  production  drawing  package  for  the  MICOM>ISU 
container.  The  objective  of  the  teu  series  was  to  qualify  the  container  for  production  release  by  AFMC  LSO/LOP. 
The  container  is  designed  to  hold  one  of  three  items:  the  Integrated  Sight  Unit  (ISU),  the  ISU  with  BELRF,  or  the 
IBAS  Target  Acquisition  System  (TAS) 

The  container  utilizes  standard  AFPTEF  extrusio.i  designs  and  is  completely  designed  using  PTC's  Pra^ngineer 
three  dimensiorul  solids  modeling  software.  This  is  an  unpainted,  welded,  controlled  breathing,  aluminum 
container,  it  is  a  low  base  design  with  an  intemal  cradle  system  that  is  mounted  to  the  base  via  four  stainless  steel 
cable  or  flex  mounts.  Some  of  the  design  features  are  humidity  indicator,  pressure  relief  valve,  desiccant  port, 
stacking  capability,  tiedowm  rings,  quick  release  latches,  air  filling  valve,  four  way  forklift  entry*  and  an  integral 
ba5e>skid  design. 


The  test  plan  referenced  M IL- STD-648 A,  FEO-STO- 1 0 1 C  and  MIL-STD-8 1 OE.  The  tests  were  performed  both  at 
the  AFPTEF  and  Redstone  Technical  Test  Center  (RTTC),  Redstone  Arsenal.  Alabama. 
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INTRODUCTION: 


BA£KgSQ.Ub'Di 

This  project  was  initiated  to  design,  fabricate,  test  and  provide  a  {production  drawing  package  for 
the  MICOM-lSU  container  for  the  US  Army  Missile  Command  (MICOM)  CCAWS  Project 
Office  (SFAE-MSL-CC-LO)  located  at  Redstone  Arsenal,  Alabama.  The  container  is  designed 
to  hold  one  of  three  items:  the  Integrated  Sight  Unit  (ISU)  (see  Figure  1),  the  ISU  with  BELRF, 
or  the  IBAS  Target  Acquisition  System  (I AS).  The  ISU  is  an  item  that  has  been  in  the  field  for 
many  years.  The  BELRF  is  a  ne^^'  attachment  for  the  ISU,  and  the  TAS  is  a  completely  new  item 
designed  to  replace  the  ISU. 

The  container  utilizes  standard  AFPTBF  exmLsion  designs  and  is  completely  designed  using 
Parametric  Technology  Coiporation's  (PTC)  Pro/Engincer  three  dimensional  solids  modeling 
software.  This  is  an  unpainted,  welded,  controlled  bteathing,  aluminum  container.  It  is  a  low 
base  design  with  an  internal  cradle  system  that  is  mounted  to  the  base  via  four  stainless  steel 
cable  or  flex  mounts  (sec  Figure  2).  Some  of  the  design  features  are  humidity  indicator,  pressure 
relief  valve,  desiccant  port,  stacking  capability,  tiedown  rings,  quick  release  latches,  air  filling 
valve,  four  way  forklift  entry  and  an  integral  base-skid  design. 

The  present  container  for  the  ISU  is  a  round  steel  drum-type  engine  container.  Justification  by 
the  program  office  for  this  project  was  a  lighter,  more  economical  container  with  less 
maintenance  requirements  and  better  protection  for  the  items. 

REQUIREMENTS: 

AFPTEF  in  conjunction  with  SFAE-MSL-CC-LO  developed  a  Statement  of  Work  (SOW)  for  the 
design  of  the  container.  This  was  a  tailoring  of  SAE  ARP1967.  See  Appendix  5  for  Statement 
of  Work.  The  vibration  test  requirements  were  specified  in  the  Critical  Item  Development 
Specification  ftir  the  IBAS  TAS  (MIS-50318,  CAGE  Code  Idem  18876) 

DEVELOPMENT: 

DESIGN  OF  THE  CONTAINER: 

This  is  a  welded  aluminum,  controlled  breathing,  reusable  container  (see  Figure  3).  The  base  is  a 
one  piece  skid/double  walled  base  extrusion  with  integral  forklift  openings,  humidity  indicator, 
pressure  relief  valve,  air  filling  valve  and  desiccant  port  for  easy  replacement  of  desiccant  (the 
desiccant  controls  dehumidification).  A  silicone  rubber  gasket  and  quick  release  latches  create  a 
seal  at  the  base/lid  interface.  The  lid  is  a  single  sheet  of  aluminum  fit  into  channels  in  the  comer 
post  and  lid  extrusions.  Stacking  pads  on  the  lid  provide  for  stacking  of  like  containers  up  to  16 
feet  high.  The  container  is  unpainted  which  reduces  the  containers  original  cost,  environmental 
hazardous  waste,  and  the  life-cycle  cost  of  the  container. 

The  interior  cradle  of  the  container  is  an  aluminum  plate  and  chaimel  structure.  Stainless  steel 
pins  locate  the  item  in  the  cradle  and  steel  bar  clamps  secure  the  item  (see  Figure  4).  A  second 
item,  named  the  Commander’s  Relay,  is  included  with  the  ISU  and  ISU  wifti  BELRF.  It  is 
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mounted  in  the  cradle  on  a  contoured  saddle  and  clamped  in  place  by  two  nylon  webbing  straps 
(see  Figure  5). 

TESTING: 

CONTAINER  DESCRIPTION 

The  ISU  container  is  a  sealed,  reusable,  aluminum  container  engineered  for  physical  and 
environmental  protection  for  selected  ISU  assemblies  during  transportation  and  storage.  Each 
container  consists  of  a  cover  and  ba.se  equipped  with  the  special  features  listed  below. 


1  ISU  CONTAINER  FEATURES  ] 

PRESSURE  RELIEF  VALVE 

1.5  PSI 

HUMIDITY  INDICATOR 

YES 

DESICCANT  PORT 

YES 

FORKLIFTABLE 

YES 

COVER  LATCHES 

8 

COVER  LIFT  HANDLES 

4 

COVER  LIFT  RINGS 

NONE 

BASE  LIFT  HANDLES 

NONE 

BASE  TIE  DOW-N  RINGS 

4 

TESIJSPiiClMEN 

The  test  specimen  was  a  container  fabricated  at  AFPTEF  in  accordance  with  the  container 
drawing  package  for  this  project  (1 3S66198  •  I3S66242,  CAGE  code  ident  1 8876). 

iesiiqaq 

The  test  load  was  an  unserviceable  ISU  on  loan  from  the  item  manager  at  Redstone  Arsenal. 
Some  of  the  interior  components  of  the  ISU  were  replaced  with  lead  and  steel  weights  to 
simulate  the  weight  of  the  new  IBAS  TAS  item. 

TEST  PROCEDURES 

The  ISU  container  was  tested  in  accordance  with  the  Air  Force  Packaging  Technology  & 
Engineering  Facility  (AFPTEF)  standard  long  life  container  test  plan.  The  test  plan  referenced 
MIL-STD-648A,  FED-STD-IOIC  and  MIL-STD-810E.  See  Appendix  1  for  test  plan. 

The  test  methods  specified  in  the  container  test  plan  constitute  the  procedure  for  performing  the 
tests  on  that  container.  The  perfomance  criteria  for  evaluation  of  container  acceptability  was 
specified  at  30  G’s  maximum  and  an  initial  and  final  leak  rate  of 0.0035  kg/cm*/hr  (0.05  psi/hr) 
at  0.1  kg/cm*  (l.S  psi).  These  tests  are  commonly  applied  to  special  shipping  containers 
providing  rough  haling  protection  to  sensitive  items.  The  tests  were  performed  at  AFPTEF, 
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AFMC  LSO/LO?,  52 1 5  Thurlow  St,  Wright-Patterson  AFB,  OH  45433-5540  and  at  Redstone 
Technical  Test  Center,  Test  Area  2,  Redstone  Arsenal,  Alabama. 

TEST  SEQUENCES 

C0NTAIN£&f  ACE  IPENTIFICAILQN 

The  correlation  between  numbered  and  designated  container  sides  was  as  follows: 


NUMBERED 

SIDE 

DESIGNATED  SIDE 
ISU 

1 

Top 

2 

Forward  (Desiccant  Port) 

3 

Bottom 

4 

Aft 

5 

Left 

6 

Right 

1[NSTR1IME^ATIQ^: 

The  test  load  was  instrumented  with  a  piezoelectric  triaxial  accelerometer  mounted  to  the  top  of 
the  extra  weight  added  internally  to  the  load.  Accelerometer  positive  axis  orientations  were  as 
follows: 

X  Axis  •  Directed  through  container  Side  4  (Longitudinal  motion). 

Y  Axis  •  Directed  through  container  Side  6  (Transverse  motion). 

Z  Axis  •  Directed  through  container  Side  I  (Votical  motion). 

Since  random  vibration  w'as  performed  at  Redstone  Arsenal  two  sets  of  instrumentation  were 
used.  The  following  is  a  list  of  AFPTEF  instrumentation. 


j  ajOIPMENT 

MAM'FACn;RER 

MODEL 

S^ 

CAL.  DATE 

1  Shock  Amplifier 

Endevco 

2740BT 

FY49 

Jm97 

1  'f.tjffnfiffl— i 

Enoevoo 

FW23 

Itn  97 

Endevco 

T7456T 

tmmm 

Jin97 

1  Item  Accelcromeier 

Endcvco 

2223D 

Dee9S 

■  1,11  lli!l  ill— 

CAT 

Ver  2.11i 

N/A 
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LEAK  TESTING  •  Test  Sequences  1  and  10 
The  following  equipment  was  used  for  leak  testing: 


EQUIPMENT 

MANUFACTURER 

MODEL 

SN 

CAL.  DATE 

Digrtal  Manometer 

Yokogawa 

2635-22 

85DJ600I 

Jan  95 

DaU  Acquisition  Board 

Data  Translations 

2801 A 

NVA 

Data  Acq.  Software 

Labtech  Notebook 

K#  A 

VacuunVPressure  Pump 

Thomas  Industries 

TA-0040-V 

21663 

N/A 

TEST  SEQUENCE!  -  FED-STD-IOIC 

Method  5009.3,  Leaks  in  Containers.  Pressure  Test. 

The  container  pressure  relief  valve  in  the  desiccant  port  was  removed  and  the  relief  valve  hole 
used  for  attachment  of  the  digital  manometer  and  vacuum/pressure  pump  lines,  and  an  internal 
temperature  probe.  The  container  wns  closed  and  sealed.  The  leak  tests  were  conducted  in 
accordance  with  FED-STD- 1 0 1 C,  Method  5009.3,  at  ambient  temperature  and  pressure.  The 
pneumatic  pressure  leak  technique  was  used  and  the  container  was  pressurized  to  0.1  kg>'cm*  (1.5 
psi).  A  leak  rate  of  less  than  0.003S  kg/cra‘/hr  (0.05  psi/hr)  sustained  for  a  period  of  at  least  one 
half  hour  was  required  to  pass  the  test. 


ROUGH  HANDLING  TESTING  -  Test  sequences  2  through  5. 
The  following  equipment  was  used  for  the  rough  handling  tests: 


MANUFACTURER 

MODEL 

SN 

CAI-  DATE 

Environmenthl  Chamber 

Tenney  Engineering 

1279 1 

k/a 

N/A 

Pendulum  Impact 

AFPTEF 

N/A 

N/A 

N/A 

TEST  SEQUENCE  2  -  FED-STD- 1 0 1 C 

Method  5005. 1  Comerwise-Drop  (Rotational)  Test 
Method  5008.1  Edaewisc-Prop  fRotational)  Test 
The  container  was  conditioned  at  60®C.  The  cornerwise-drop  tests  were  conducted  in  accordance 
with  FED-STD-lOi C,  Method  5005.1  and  the  edgewise  drops  in  accordance  with  Method 
5008.1 .  The  required  Level  A  drop  height  was  812.8  mm  (32  in).  The  tip  over  balance  point  was 
used  as  this  drop  height  could  not  be  reached.  The  container  was  dropped  onto  a  one-inch  thick 
steel  plate  inside  the  envirotunental  chamber.  One  drop  was  made  on  each  of  two  opposite 
comers  and  two  adjacent  sides. 

TEST  SEQUENCE  3  -  FED-STD-IOIC 

Method  5012.  Ecndulum-Imoact  Test 

The  container  was  conditioned  at  74®C.  The  pendulum-impact  tests  were  conducted  in 
accordatKe  with  FED-STD-IOIC,  Method  5012.  The  required  container  impact  velocity  of  2.1 
m/sec  attained  by  raising  the  pendulum  22.5  cm.  The  container  was  removed  from  the 
conditioning  chamber  and  moved  quickly  to  the  pendulum  for  two  impacts.  One  impact  was 
truuie  on  each  of  two  adjacent  sides. 
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TEST  SEQUENCE  4  -  Test  Sequence  2  (Rotational  Drop)  was  repeated  at  low  temperature. 

The  container  ^vas  conditioned  at  -29®C.  One  drop  was  made  on  each  of  two  opposite  comers 
and  two  adjacent  edges  not  used  in  Sequence  2. 

TEST  SEQUENCE  5  -  Test  Sequence  3  (Pendulum  Impact)  was  repeated  at  low  temperature. 
The  container  was  conditioned  at  •S4°C.  One  impact  was  made  on  each  of  two  adjacent  sides  not 
used  in  Sequence  3. 

STANDARD  VIBRATION  TESTING  •  Test  sequences  6  and  7. 

These  test  sequences  were  perfotmed  at  AFPTEF  using  the  following  equipment: 


EQUIPMENT 

.manufacturer 

MODEL 

SN 

CAU  DATE 

Servohydnulic  Vibration 
Madiine 

Team  Corp. 

Special 

198S 

N/A 

Feedback  Hardware 
Controller 

Dtu  Physics  Corp. 

DP540 

N/A 

Feedback  Software 
Controller 

Dau  Physics  Corp. 

Ver.  I  22 

7  CH.DWL 

N/A 

Feedback  Amplifier 

Endevco 

2740BT 

FW26 

Dec  96 

TEST  SEQUENCE  6  -  FED-STD-IO  1C 

Method  50 1 9. 1 ,  Vibration  (Repetitive  Shock  Test) 

A  sheet  of  3/4-inch  plywood  was  bolted  to  the  top  of  the  vibration  table,  and  the  container  was 
placed  on  the  plywood.  Restraints  were  used  to  prevent  the  container  from  sliding  off  the  tabic. 
The  container  was  allowed  about  I /2-inch  unrestricted  movement  in  any  direction  in  the 
horizontal  table  plane.  The  test  was  conditcted  in  accordance  with  FEENSTD-IOIC,  Method 
501 9.1 ,  at  ambient  temperature.  Using  a  constant  one  inch  double  amplitude  table  motion  the 
table  frequency  was  iiKreased  from  3.5  Hertz  (Hz)  until  the  conUiiner  Itfl  the  table  surface 
(approximately  4.5  Hz).  When  a  1/1 6  inch  thick  metal  bar  could  be  inserted  between  table  and 
the  container  the  frequency  sweep  was  halted  and  the  container  was  allowed  to  bounce  for  a  2 
hour  period. 

TEST  SEQUENCE  7  -  FED-STD-IOIC 

Paragraph  5.3.2.  Resonance  Strength  ^ 

The  test  plan  did  not  require  this  test.  However,  the  resonant  frequency  and  associated 
transmissibility  were  of  interest.  Therefore,  the  resonance  strength  portion  of  the  test  was  run. 
The  container  was  rigidly  attached  to  the  vibration  platform.  The  test  was  conducted  in 
accordance  with  MIL-STD-648A,  Paragnqrb  5.3.2,  at  ambient  temperature.  A  sinusoidal 
vibration  excitation  was  applied  in  the  vertical  direction  and  cyclically  swept  for  7.5  minutes  at  2 
minutes  per  octave  to  locate  the  resonant  frequency.  Input  vibration  from  5  to  12.5  Hz  was  at 
0.125  inch  double  amplitude.  Input  vibration  from  12.5  to  50.0  Hz  was  at  1.0  G  (0  to  peak). 
Transmissibility  values  during  the  frequency  sweeps  were  calculated  and  recorded  using  the  Data 
Physics  software  (Appendix  2  for  test  data). 
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RANDOM  VIBRATION  TESTING  •  Test  sequences  8  through  9 

The  following  test  sequences  were  perfomied  at  the  Aimy  Redstone  Arsenal  test  facility  because 
AFPTEF  does  not  have  the  necessary  equipment  to  perform  the  required  horizontal  random 
vibration  or  vibration  at  temperature  extremes.  Except  for  the  AFPTEF  triaxial  item 
accelerometer  the  instrumentation  and  equipment  were  furnished  by  Redstone  Arsenal.  A  total 
of  6  test  sequences  were  run:  Two  test  types  according  to  tables  5 14.4-AI  (32  minutes)  and  All 
(40  minutes),  on  each  of  diree  mutually  perpendicular  axes  (vertical,  longitudinal,  and  transverse) 
at  a  temperature  extreme  of  7  PC.  For  the  vertical  tests  the  container  bottom  was  fastened  rigidly 
to  a  vibration  table  .surface  oriented  to  vibrate  vertically.  For  the  longitudinal  and  transverse  tests 
the  container  bonom  was  placed  on  a  slip  table  and  the  appropriate  side  fastened  rigidly  to  a 
vibration  table  oriented  to  vibrate  horizontally  (see  Figure  6).  Full  test  descriptions,  data  and 
conclusions  are  available  in  Special  Report  SR-RD-TE*97-42  from  Redstone  Technical  Test 
Center,  STERT-TE-P,  attn:  Leah  Green,  Redstone  Arsenal,  Alabama  35898. 

TEST  SEQUENCE  8  -  MIL-STD-810E 

Method  ^14.4,  Procedure  1,  Condition  1-3. 3.1,  in  accordance  with  tables  A1  and 
All  Mission/Field  Vibration 

The  container’s  vertical  axis  was  randomly  vibrated  at  a  temperature  of  7  PC  for  32  minutes  in 
accordance  with  Table  SI4.4-AI  and  for  40  minutes  in  accordance  with  Table  5 14.4'AII. 

TEST  SEQUENCE  9  -  MIL-STD-810E 

Method  514.4,  Procedure  1,  Condition  1-3. 3.1,  in  accordance  with  tables  Al  and 
All  Mission/Field  Vibration 

The  container’s  longitudinal  axi.s  was  randomly  vibrated  at  a  temperature  of  7PC  for  32  minutes 
in  accordance  with  Table  514.4*AI  end  for  40  minutes  in  accordance  with  Table  5I4.4>A1I. 

TEST  SEQUENCE  10  -  Test  Sequence  1  (Leaks  in  Containers.  Pressure  TestV  was  repeated  to 
determine  if  previous  test  sequences  had  caused  any  contiiiner  leaks. 

Test  Sequences  1  and  10  •  Container  Leak  Test 

The  container  passed  both  the  initial  and  final  leak  tests  with  a  rate  less  than  the  maximum 
allowed  leak  rate  of 0.0035  kg/cm^/hr  (0.05  psi/hr). 

Test  Sequences  2  and  4  •  High  and  Low  Temperature  Rotational  Drop  Tests 

Impact  shock  values  (Gs)  for  all  drops  were  below  the  specified  fragility  level  (30  Gs).  No 
damage  to  the  load  suspension  system  or  simulated  item  was  visible  after  any  of  tlM  tests.  See 
Appendix  2. 

Teat  Sequences  3  and  S  •  Pendulum  Impact  Tests 

Impact  shock  values  (Gs)  for  all  impacts  were  below  the  specified  fragility  level  (30  Gs).  No 
damage  to  the  load  suspension  system,  simulated  item  or  container  was  visible  after  the  tests. 

Sec  Appendix  2. 
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Test  Sequence  6  •  Repetitive  Vibration  Shock  Test 

No  damage  was  visible  to  either  the  container,  the  load  suspension  system  or  the  modified  test 
load  at  the  end  of  the  2  hours  of  testing. 

Test  Sequence  7  *  Resonance  Strength  Test 

The  initial  resonant  frequency  of  the  container  system  was  14.9  Hz  with  a  transmissibility  of  3. 1 . 

Test  Sequences  8  through  9  •  Random  Vibration 

No  damage  was  visible  to  either  the  container,  the  load  suspension  system  or  the  modified  test 
load  as  a  result  of  these  test  sequences. 

TEST  CONCLUSIONS 

Vibration  and  leak  test  results  met  the  quantitative  requirements  of  the  test  plan  for  all  the 
container.  No  damage  occurred  to  the  container  or  test  load.  Therefore,  this  container  is 
considered  to  have  met  all  test  requirements. 

PROJECT  CONCLUSIONS: 

Elastomeric  shock  mounts  were  tested  for  this  application,  but  due  to  the  weight  of  the 
suspended  item  and  the  severity  of  the  vibration  tests,  the  steel  flex  mounts  were  chosen.  Also, 
due  to  the  severe  vibration  requirements,  the  support  structure  for  the  cradle  was  extraordinarily 
strengthened  (see  Figures  7  and  8).  These  design  requirements  became  evident  following  several 
failures  during  the  vibration  testing  at  RTTC. 
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APPENDIX  1 
TEST  PLAN 
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AIR  FORCE  PACKAGING  TECHNOLOGY  & 


W2iaHT(Kas) 


AmA  .'mOiSCT  NMMBf 

96-P-105 

QUANTITY: 

OATS: 

1 

30  May  96 

CONTAMM  COST: 


178.2  104.51  0.8 


MANUTACrUMII: 

AFPTEF 


(TONMM: 

Integrated  Sight  Unit  (ISU) 


CONTAINIK  NAMI: 

ISU/TAS  Container 


PACK  DocwPTioK:  ^uminufTi  Container,  Test  Load  of  ISU  or  sin^ulated  load  with  Identical  center  of 
oravitv  and  tie  down  ooints. 


CONOmONMa: 

As  noted  below 


mr  •TMPtc 
AKOmTMRTHOOOn 
PKOCIOURt  HCrt 


TUT  TITU  AW  PARAMITtllt 


CONTAMCa 

omeNTAnsN 


The  container  shall  be  examined  to 
determine  conformance  with  material, 
workmanship,  and  requirements  as 
specified  in  Table  II  of  VIIL*C-4150. 


MiL-C-41S0 
Pan.  4.5.4 
Pan.  4.6.3.6 


Container  tare  weight  shall  not  be 
gnaterthan  150  kg.  Gross 
weight  to  be  260  kg. 


Ambient  temp. 


WSTSU- 

MINTATION 


Visual 

Inspection  (VI) 


Ambient  Temp.  I  Scale 


3.  Rgyiafrnsy 
MIL-C-4150 


4.  LEAK  TEST 
FEO-STD-101 
Method  5009.2 
(4.7.2) 


The  case  shall  be  opened  and  closed 
five  times  to  demonstnte  nusabitity  with¬ 
out  degndation.  Easeofopantionand 
freedom  from  interfennce  shall  consbtuU 
acceptance. 


Pneumatic  pressure  at  10.34  kPa. 

0.3  Pa/hr  leakage  allowed  after 
tempentun  stabilization.  Testduntion 
to  bo  a  minimum  of  30  minutes. 


Ambient  Temp. 


Test  performed 
In  ambient 
condition  from 
compressed  air 
supply. 


Pressun 
Transducer 
or  water 
Manometer 


PRSPAKtOBV: 


APfwvio  SY:  Ted  Hinds.  Chief,  Container 


MOI  1  OP  4 


9 


AIR  FORCE  PACKAGING  TECHNOLOGY  & 
ENGINEERING  FACILITY  (Contalnsr  Test  Plan) 


CUK  (CU  FT) 


I  :»f f L»>» 


0.8 


MANUFACTUUR; 

AFPTEr 


AFPEA  PROJECT  NUMMR: 

96-P-105 

QUAMTHY: 

OATS; 

1 

30  May  96 

ITEM  NAM; 

Integrated  Sight  Unit  (tSU) 


COMTAMER  NAM;  CONTAMiR  COST; 

ISU/TAS  Container 


RACK  oEscRmoN;  AJuminum  Container,  Test  Load  of  ISU  or  simulated  load  with  identical  center  of 
oravrtv  and  tie  down  ooints. 


COMOmONMO; 

As  noted  below 


RIR  STOMPtC 

^  ANOTUTMTMOOOR 
RROCSOURS  NO» 


MIL-STD-810E 
Method  514.4 
Pncedure  1 
Condition  1-3.3. 1 


Ttsr  Tine  and  raramstsrs 


Mission/Pield  vibration  according  to 
Tables  514.4-AI  through  514.4-Ani  and 
Figures  514.4-4  through  514.4-S. 

Test  duration  shall  be  as  follows: 

Table  514.4-AI  32  minutes  per  axis 

Table  514.4-Atl  40  minutes  per  axis 


CONTAMSR 

ORIENTATION 


71»C 

Accelerometer 
located  in  back, 
bottom,  lefthand 
side  of  case. 
Normal  shipping 
position 


mtirnj- 

Mf!NTAT»3N 


(VI) 

Tri-axial 
accelerometer 
to  measure 
G-forces 


FEO-STD-101  Test  for  not  less  than  2  hours  at  3  to  5  Hz 
Method  5019  and  25.4  mm  double  amplitude. 

A  3.25  mm  feeler  guage  shall  be  able  to 
move  freely  under  the  container  during 
the  downstroke  of  the  cycle. 


Ambient  temp. 
Accelerometer 
located  in  back, 
bottom,  lefthand 
side  of  case. 
Normal  shipping 
position 


(VI) 

Tri-axial 
accelerometer 
to  measure 
G-forces 


ARRRovtosv;  Jed  Hiods,  Chief,  Container 


AFPtA  PROJECT  NUMSCR: 

96-P-105 

QUAMTHY: 

DATS: 

1 

30  May  96 

AIR  FORCE  PACKAGING  TECHNOLOGY  & 
ENGINEERING  FACILITY  (Container  Test  Plan) 


CUM  <cu.  rr) 
0.3 


IMNUfACTUMR: 

AFPTEF 


rriMNAM: 

Integrated  Sight  Unit  (ISU) 


CONTAINm  NAAM: 

ISUA'AS  Container 


PACK  ottcwpTioK:  Alumln  jm  Container,  Teat  Load  of  ISU  or  simulated  load  with  identical  center  of 
g.-avitv  and  tie  down  points. 


CONDITIONMa: 

As  noted  ttelow 


Ktf  ffTOAraC 

^  AKOraTMTHOOOR  TISTmiAHOPARAMTiRS 

PNOCSOURt  NOS 


COMTAINIR  COST: 


FEC>STD-101 
Method  500S.1 
Level  A 


FED-STD-101 
Method  5008.1 
Level  A 


c.  FEO^D-101 
Method  5012 


Corr>erwise*drop  (rotational)  test. 
Condition  to  60*C  (■«-5.6/>0)  for  not  lets 
than  24  hours.  Drop  height  812.8  mm. 


Edgewise-drop  (rotattonal)  test. 
Condition  to  60*C  (+5.6/*0)  for  not  less 
than  24  hours.  Drop  height  812.8  mm. 


Pendulum  Impact  test 

Condition  at  73.8  C  for  not  less  than 

24  hours,  impact  velocity  2. 13  m/aec. 


coNTAmett 

ORIENTATION 

MBTRU- 

MENTATICN 

Drop  on  diagonally 

(VI) 

opposite  bottom 

Tr^xlai 

comers. 

accelerometer 

Total  of  2  drops. 

to  measure 
G<forces 

Drop  on  adjacent 

(VI) 

sides.  Total  of 

TrI-axiai 

2  drops. 

accelerometer 
to  measure 
GTorces 

One  impact  on  a 

(VI) 

side  and  an 

Tri>axial 

adjacent  end. 

accelerometer 

Total  of  two 

to  measure 

impacts. 

G-foroes 

PRSPAMOaV: 


APPRovio  by:  Ted  Hinda.  Chief.  Container 


^ihuiu: 
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AIR  FORCE  PACKAGING  TECHNOLOGY  & 
ENGINEERING  FACILITY  (Container  Test  Plan) 


ATPIA  MCUKT  NUMMR: 

96-P-105 


inM  HMtC, 

tagratad  Sight  Unit  (ISU) 


CONTAIMCR  NAME; 

ISU/TAS  Container 


CUBE  |CU.  PT) 

QUANTITY: 

OATi: 

0.8 

1 

30  May  96 

MANUfACnieeR: 

AFPTEF 


CONTAINEK  CMT; 


PACK  oE»cii»Tio*(:  Aluminum  Container,  Test  Load  of  ISU  or  simulated  load  with  identical  center  of 
oravitv  and  tie  down  ooints 


CONanOMNO: 

As  noted  below 


TUT  TITU  AND  PARAMETERS 


FEO-STD-101 
Method  5005.1 
Level  A 


FED-STO-101 
Method  5C08  1 
Level  A 


FED-STD-101 
Method  5012 


moerature  >26.8 


Cornerwise>drop  (rotational)  test. 
Corrdition  to  •28.8*C  (-tOZ-S  6)  for  not  less 
than  24  hours.  Drop  height  812.8  mm. 


EdgewiseKirop  (rotational)  test. 

Condition  to  -28.8*C  {+0f-5.6)  for  not  less 
than  24  hours.  Drop  height  812.8  mm. 


Pendulum  Impact  test. 

Condition  at  -SS.eC  for  not  less  than 
24  hours.  Impact  velocity  2.13  mfsec. 


LEAK  TEST 
FED-STD-101 
Method  5009.2 
(4.7.2) 


Pneunnatic  pressure  at  10.34  kPa. 

0.3  Pa/hr  leakage  allowed  aifter 
temperature  stabilization.  Test  duration 
to  be  a  minimum  of  30  minutes. 


CONTAINER 

ORIENTATION 

MTRU- 

MENTATION 

Drop  on  diagonally 
opposite  bottom 
comers.  Total  of 

2  drops.  Drop  on 
comers  not  t<ttted 
in  6a. 

(VI) 
Tri-oxial 
accelerometer 
to  measure 
G-forces 

Drop  on  adjacent 
sides.  Drop  on 
sides  not  tested 
in  6b.  Total  of 

2  drops. 

(VI) 
Tri-axial 
accelerometer 
to  measure 
G-forces 

One  impact  on  a 
side  and  an 
adjacent  end. 
Impact  sides  not 
tested  in  6c. 

Total  of  2  impacts. 

(VI) 
Tri-axial 
accelerometer 
to  measure 
G-forces 

Tost  performed 
in  ambient 
condition  from 
compressed  sir 
supply. 

Preseure 
Transducer 
or  Water 
Manometer 

PREPAREO  BY: 


prraii^iirniiTe.^raiT-iiiisriiHiwiiuiwi 


APPBOVIDBY:  Ted  Hinds.  Chief,  Container 
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APPENDIX  2 
TEST  DATA 
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TABLE  1.  Cornerwise  and  Edgewise  Rotational  Drops 


+60’C 

-29»C 

CONTAINER 

IMPACT 

PEAK 

IMPACT 

PEAK 

LOCATION 

G 

LOCATION 

0 

ISU 

3-2-6 

13 

3-2-5 

13 

3-4-5 

12 

3-4-6 

13 

3-4 

16 

3-2 

19 

3-5 

11 

3-6 

19 

TABLE  2.  Pendulum  Impacts 


+74«C 

-se^c 

CONTAINER 

IMPACT 

FACE 

PEAK 

G 

IMPACT 

FACE 

PEAK 

G 

ISU 

6 

11 

5 

11 

2 

10 

4 

11 

TABLES.  Container  Resonant  Frequency  and  Transmissibility  Values. 


CONTAINER 

FREQUENCY 

TRANSMISSIBILITY 

ISU 

14.9  Hz 

3.1 

14 


APPENDIX  3 
TEST  WAVEFORMS 
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OMI  tmCM,  IIK.  UT  tvtm 


DATE  /  TIME  :  Wed  Feb  OS  97  09:53  TEST  ENGINEER  :  FILSZNGER 

ROTATIONAL  ORP:  60  DEG  C  (140  OEG  F)  IMPACT  POINT  :  326 

TEST  ITEM  :  ISU-2  DROP  HEIGHT  :  622sm  (24. Sin) 


I  Sensitivity: 

Oi.  l:  6.25  g's/Div  1 
a.  Z:  6.25  g's/Diw 
Ch.  3:  6.25  g's/Diu 
Ot.  I:  6.25  g's/Slw 

Filter: 

2 

Ch.  l:  388  He 
Cb.  2:  388  Hr 

Ch.  3:  308  Hs 

Ch.  4:  308  Hs 

3 


UeK.  Angle  •  84.8 
Horiz.  Angle  *287.5 


Trig.  Ch.  :  ALL  I 
folwity  :  Uindou 
level 
node 

frctrlgqer  ;  28  x 


CH 

Tine 

CUR  Attr 

PEAK  Mtf 

1ST  IHT  ZnO  IHT 

TIHL/DIU 

1 

76.88  nS 

8.17  g's 

8.68  g*s 

3.71  In/s 

IZ.B  sS 

2 

76.88  nS 

8.56  g*s 

9.41  g's 

35.58  In/s 

1Z.8  nS 

3 

76.88  nS 

-1.76  g*s 

18.26  g*s 

49.23  Inu9 

iz.a  aS 

■  R 

76.88  nS 

1.85  g's 

13.31  g's 

60.86  In/s 

1Z.8  nS 

RenarkB : 

CHI  X-AXIS  (TRANSVERSE  MOTION  RELATIVE  TO  DESICANT  PORT) 
CH2  y-AXIS  (LONGITUDINAL  MOTION) 

CH3  Z-AXIS  (VERTICAL  MOTION) 

CK4  RESULTANT 
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gavfom  fmt  Raeort 

cai  irtTEMt.  IHC.  CM  ttSTEN 

DATE  /  TIME  :  Wed  Fab  05  97  10:05  TEST  ENGINEER  :  FILSINCER 

ROTATIONAL  ORP:  60  DEG  C  (140  DEG  F)  IMPACT  POINT  X  345 

TEST  ITEM  :  ISU>2  DROP  HEIGHT  :  622oa  (24.5ln) 


Sensitiwity: 

Ch.  i: 

6.2S  g'&^DIw  1 

Ch.  2: 

6.2S  g's/Olu 

Cb.  3: 

6.2S  f's/Oiw 

Oi.  1: 

6.ZS  g'c/Oiw  2 

Filter 

• 

• 

Ch.  l: 

3B8  Hz 

Cb.  2: 

300  Hz 

Ch.  3: 

300  Hz 

Ch.  4: 

300  Hz 

3 

Vert.  Angle  a  90.0 

Horls. 

Angle  b243.1 

Trig.  Ch.  :  MX  R 

folarlty  <  UIndou 

Leuel  : 

7.93  g'z 

node 

til  mile 

Pretriooer  :  20  y.  i 

CH 

iinE 

CUR  Anr 

PEAK  AMP 

1S7  IHT 

ZnO  INT 

IinC^DIM 

1 

76.80  aS 

8.00  g'z 

1.10  g'z 

6.81  In^z 

12.8  aS 

2 

76.80  aS 

-0.47  g'z 

-0.71  g'z 

-34.77  I«/z 

12.8  aS 

3 

76.88  aS 

-0.92  g'z 

8.85  g'z 

60.31  Iiv^ 

1Z.8  aS 

1  R 

76.80  aS 

1.02  g'z 

11.76  g'z 

69.95  In/z 

12.8  aS 

Ranarks: 

CHI  X-AXIS  (TRANSVERSE  MOTION  RELATIVE  TO  DESICANT  PORT) 
CH2  Y-AXIS  (LONGITUDINAL  MOTION) 

CH3  Z-AXIS  (VERTICAL  MOTION) 

CH4  RESULTANT 


MI  CTSTCM,  INC.  CAT  mTtN 


DATE  /  TIME  :  Wed  Feb  05  97  10:09 
ROTATIONAL  ORP:  60  DEG  C  (140  DEC  F) 
TEST  ITEM  :  ISU-2 


TEST  ENGINEER 
IMPACT  POINT 
DROP  HEIGHT 


:  FILSINGER 
I  34 

t  648aB  (25. Sin) 


1  Sensitivity: 

Ch.  l: 

6.25  g'sxOiv 

Cb.  2: 

6.25  g'sxOiv  2 

Cb.  3. 

6.25  g's/Dlw 

Cb.  1: 

6.25  g*s/Diw 

Filter: 

Ch.  l: 

380  Hz 

Ch.  2: 

388  Hz 

Ch.  3: 

308  Hz 

dla 

388  Hz 

3 

Uert.  Angle  •  91.3 
Horiz.  Angle  aZSl.O 


Trig.  Cb.  :  AU 
Polarity  :  Ulndou 
Level  ;  S.98  g*» 

Node  :«i;f.lliJiHlUTU 
Fretrleaer  :  Z8  x 


Reaarks: 


CHI  X-AXIS  (TRANSVERSE  MOTION  RELATIVE  TO  DESXCANT  FORT) 
CK2  Y-AXIS  (LONGITtmiNAL  MOTION) 

CH3  Z-AXIS  (VERTICAL  MOTION) 

CH4  RESULTANT 


CNI  tnifjn,  IMC.  CAT  mTIM 


DATE  /  TIME  :  Wad  Fab  05  97  10:13  TEST  ENGINEER  :  FILSINGER 

ROTATIONAL  DRP:  60  OEG  C  (140  DEG  F)  IMPACT  POINT  :  35 

TEST  ITEM  :  ISU-2  DROP  HEIGHT  t  648Ba  (25. Sin) 


Sensitivity: 

Gb.  l: 

6.2S  g's/Diw  1 

Qi.  2: 

6.2S  g*s/Biu 

Ch.  3: 

6.25  g*s/Div 

Ch.  B: 

6.25  g's/Dlv  2 

Filter: 

Ch.  1: 

308  Hz 

Ch.  2: 

308  Hz 

Ch.  3: 

308  Hz 

Ch.  4: 

308  Hz 

3 

Uert.  Angle  a  8S.2 
Horlx.  Angle  aZ73.2 


Trig.  Ch. 
Folarlty 
Level  : 
node  iffWlT 
fretrlffger  : 


ALL 
UindoM 
S.9B  g*« 

SSBDQ 


28  X 


CH 

Tine 

CUR  Anr 

FEAK  Anr 

1ST  INT  ZnO  UtT 

TinS/DIU 

1  1 

76.88  aS 

8.07  g's 

1.23  g's 

4. SI  In^s 

IZ.B  aS 

2 

76.88  aS 

8.85  g's 

2.91  g's 

12.99  Itut 

12.8  aS 

3 

76.88  aS 

-8.81  g's 

11.34  g's 

43.28  In^ 

12.8  aS 

B 

76.88  aS 

8.81  g's 

11.40  g's 

45.41  In/^ 

12.8  aS 

Ranarks: 

CHI  X'AXIS  (TRANSVERSE  MOTION  RELATIVE  TO  DESICANT  PORT) 
CH2  y-AXIS  (LONGITUDINAL  MOTION) 

CH3  2-AXIS  (VERTICAL  MOTION) 

CH4  RESULTANT 
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CM  mms,  tac.  cat  ncrn 


I 


DATE  /  TIME  :  Fri  Tmh  07  97  09:27  TEST  ZNGZMEER  :  FILSXNGER 

ROTATIONAL  DRP:  -28.9DegC  (-20D«gF)  IMPACT  POINT  :  325 

TEST  ITEM  :  ISn-2  DROP  HEIGHT  :  622XDa  <24. Sin) 


Sensitivity: 


Cb«  1* 
Oi.  Z: 
Oi.  3: 
Ch.  R: 

niter: 


5.80  g's/Olu 
5.88  g's/Dlw 
5.80  g's/DIw 
5.80  g*s/9iu 


Vert.  Angle  »  47.3 
Haris.  Angle  s356.4 


Trig.  Ch. 
Polarity 


ALL 

Ulndow 


Level  ;  5.99  g*s 

node 


i  _ ll  .  .  ^  .  1  . - .  _ 1 

CH 

IIHE 

CUR  AHP 

PZAK  AHP 

137  INI  ZHD  IHT 

iinc/Biv 

1 

76.08  aS 

1.83  g> 

7.26  g*s 

3Z.3B  In/s 

iz.a  nS 

Z 

76.88  eS 

I.IZ  g  i 

8.7Z  g's 

Z3.31  In/s 

IZ.O  nS 

3 

76.08  eS 

-0.87  g's 

9.55  g's 

52.94  In/s 

IZ.O  nS 

■  R 

76.08  lS 

l.SZ  g's 

13.31  g's 

66.29  In/s 

12.8  nS 

Remarks: 

CKl  X-AXIS  (TRANSVERSE  MOTION  RELATIVE  TO  OESICAMT  PORT) 
CH2  Y-AXIS  (LONGITUDINAL  MOTION) 

CH3  Z-AXIS  (VERTICAL  MOTION) 

CH4  RESULTANT 
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(Ml  STSTCM,  INC.  (UT  imEN 


DATE  /  TIME  :  Fri  P«b  07  97  09:32 

ROTATIONAL  DRP:  -28.9D«gC  (-20DegP) 
TEST  ITEM  ;  ISU-2 


TEST  ENGINEER 
IMPACT  POINT 
DROP  HEIGHT 


FILSINGER 

346 

622ma  (24. Sin) 


Sensitivity: 

Ch.  l:  S.ea  g's/Piu  1 
di.  2:  S.ea  g's/Diu 
Ch.  3:  S.ea  g's^Diw 
Ch.  l:  S.8e  g'sxSiv  2 

Filter: 


Uert.  Angle  «  97.7 
Horiz.  Angle  «1Z9.S 


Trig.  Ch 
Polarity 
Level  : 
Rode  :jQ 
Pretri 


ALL 
Vindou 
5.99  g's 


CH 

Tins 

CUR  ARP 

PEAK  mr 

IST  IHT 

ZHO  INT 

TinL^DIU 

1 

73.73  as 

-e.l9  g's 

-7.11  g's 

-22.93  In^s 

12.8  nS 

2 

73.73  nS 

H1.89  g's 

-9.81  g's 

-32.46  In/s 

12.8  nS 

3 

73.73  nS 

1.B7  g's 

9.21  g's 

49.84  livv 

12.8  sS 

■  n 

73.73  nS 

l.te  g's 

13.16  g's 

63. 7S  In/s 

12.8  aS 

Remarks: 


CHI  X'AXIS  (TRANSVERSE  MOTION  RELATIVE  TO  DESICANT  PORT) 
CH2  y-AXIS  (LONGITUDINAL  MOTION) 

CH3  Z-AXIS  (VERTICAL  MOTION) 

CH4  RESULTANT 


WiYffqni..Ttat.  BtPftrt 

ni  STITOtt.  IMC.  UT  STSTIM 

DATE  /  TIKE  :  Fri  Fab  07  97  09:36  TEST  ENGINEER  :  FILSINGER 

ROTATIONAL  DRP:  -28.9DagC  (-200a9F)  IKPACT  POINT  :  32 

TEST  ITEM  :  ISU-2  DROP  HEIGHT  :  648ma  (25. Sin) 


Sensitivity: 

Oi.  l:  18.80  g's/Div 
Ch.  2:  10. W  g^s/'Diw 
Cb.  3:  10.88  g's/Oiv 
Oi.  I:  18.88  g's/Oiv 

Filter: 


Uert.  Angle  «  58.0 
Horir.  Angle  «341.1 


Trig.  Cb.  :  ALL 
Polarity  :  Uindou 
Level  :  5.99  g's 

node  tamami 


CH 

Tine 

CUR  ATir 

PEAK  AnP 

1ST  INT  Zno  IHT 

Tinz/oiu 

1 

76.88  aS 

8.00  g's 

5.13  g's 

8.34  In/s 

12.8  aS 

Z 

76.88  aS 

1.41  9'« 

13.62  g's 

76.55  Iiw^ 

12.8  aS 

■  3 

76.80  aS 

-8.48  g's 

14.25  g's 

53.S  \n/M 

12.8  aS 

1 

76.88  aS 

1.49  g's 

19.42  g's 

93.63  liw^ 

12.8  aS 

Raaarlca: 

CHI  X-AXIS  (TRANSVERSE  NOTION  RELATIVE  TO  DESICANT  PORT) 
CH2  Y-AXIS  (LONGITUDINAL  MOTION) 

CH3  Z-AXIS  (VERTICAL  MOTION) 

CH4  RESULTANT 
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Ml  sTrou,  INC.  at  mmi 


DATE  /  TIME  :  Frl  Fab  07  97  09:42 

ROTATIONAL  DRP:  >28.9D«9C  (>20DegF) 
TEST  ITEM  :  ISU-2 


TEST  ENGINEER 
IMPACT  POINT 
DROP  HEIGHT 


FZLSXNGER 

36 

648nB  (25. Sin) 


Ml  rrtTEM.  IKC.  MT  imiN 


DATE  /  TIME  :  Wed  Feb  OS  97  16:00  TEST  ENGINEER  :  PILSIKGER 

PENDULUM  IMPAC:  73.9DEG  C  (160DEG  F)  IMPACT  FACE  t  6 

TEST  ITEM  :  ISU-2  IMPACT  VELOCITY  2.13in/eec  (7ft/Bec 


Sensitivity: 


Oi.  l: 
Ch.  Z: 
Cb.  3: 
Oi.  I: 

Filter: 


5.80  g*s/Div  1 
5.80  a's^Div 
5.00  g*s/Dlv 
5.80  g's/Div 


Uert.  Angle  >126.9 
Horis.  Angle  >283.5 


Trig.  Cfi. 
Pnlsrity 
Level 
node 


AU. 
Ulndou 
5.99  e*s 


iin(le  Lvirnt 

m 


CH 

TinE 

OJR  AHP 

1ST  IHT 

ZND  IHT 

TinC/DIU 

s  1 

75.80  aS 

-2.19  g's 

-10.86  g's 

•62.41  In/s 

12.8  aS 

2 

76.88  eS 

i.68  g's 

2.59  g's 

1.45  In/s 

12.8  aS 

3 

75.80  eS 

-2.84  g's 

3.86  g's 

29.34  In/s 

12.8  aS 

8 

75.80  aS 

3.65  g's 

11.29  g's 

87.50  In/s 

12.8  aS 

Renarks: 

y 

CHI  X-AXIS  (TRANSVERSE  MOTION  RELATIVE  TO  OESICANT  PORT) 
CK2  Y-AXIS  (LONGITl'DIMAL  MOTION) 

CH3  Z-AXIS  (VERTICAL  MOTION) 

CH4  RESULTANT 


Oil  vmfM,  UK.  ar  tmoi 


DATE  /  TIME  :  H«d  Tmh  05  97  16:06  TEST  EKCXNEER  :  FILSIMGER 

PENDULUM  IMFAC:  73.90EG  C  (1600EG  P)  IMPACT  FACE  :  2 

TEST  ITEM  :  ISU-2  IMPACT  VELOCITY  2.13B/8«e  (7ft/8«c 


Sensitivity: 

Ch.  l: 

5.08  a*s/01w  1 

Cb.  Z: 

5.08  g's/Oiv 

Cb.  3: 

5.88  g*s/Dlv 

Ch.  I: 

S.ee  g*s/Civ 

Filter: 

Ch.  1: 

308  Hz 

Ch.  2: 

300  He 

Ch.  3: 

300  Hz  Z 

Ch.  t: 

aOB  Hz 

3 

Uert.  Angle  •  86.7 
Horiz.  Angle  aZBS.S 


frig.  Ch. 
Polarity 
Level  : 
node 


ALL 
Uindou 
S.99  g'e 


iiK/lf;  l.otrnt 


CM 

iinz 

CUR  Attr 

PEAK  An? 

1ST  IHT  ZND  INI 

TIHE/SIU 

1 

76.80  eS 

0.11  g*s 

1.8Z  g's 

1.37  In/B 

iz.a  eS 

Z 

76.80  eS 

0.66  g*s 

9.61  g's 

79.16  In/* 

12.8  MS 

3 

76.80  eS 

-Z.36  g's 

3.78  g's 

33.63  livv 

SZ.8  hS 

a  1 

76.88  eS 

2.15  g's 

18.33  g's 

86.81  In/s 

1Z.8  mS 

KoBarkst 

/ 

CHI  X-AXZS  (TRANSVERSE  MOTION  RELATIVE  TO  OESICANT  PORT) 
CH2  Y-AXIS  (LONGITUDINAL  MOTION) 

CH3  Z-AXIS  (VERTICAL  MOTION) 

CM4  RESULTANT 
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Wmvfom  T>st  ttapert 
aai  irtTEM.  Me.  at  nniN 


DATE  /  TIME  :  Fri  F«b  07  97  16:00 

PENDULUM  IMFAC:  -SS.ODagC  (-650«gF) 
TEST  ITEM  :  ISU-2 


TEST  ENGINEER  :  FTL8INGER 
IMPACT  FACE  I  5 

IMPACT  VELOCITY  2.13b/s«c  (7ft/ sac 


- ii  »  .  ...  .  .  i 

CH 

line 

mT^\¥:7m 

1ST  INI  2110  IHT 

TinS/OlU 

1 

76.8fl  aS 

0.68  g'l 

9.56  g'a 

64.69  In/a 

12.8  aS 

■  2 

76.00  aS 

-0.50  g'a 

-2.78  g'a 

1.74  In/a 

12.8  aS 

3 

76.00  aS 

-l.flO  g'a 

5.35  g'a 

22.91  In/B 

12.8  aS 

R 

76.80  aS 

1.34  g'a 

18.55  g'a 

68.65  la/a 

12.8  aS 

Ramarks : 

✓ 

CHI  X-AXIS  (TRANSVERSE  MOTION  RELATIVE  TO  DESICANT  PORT) 
CH2  Y-AXIS  (LONGITUDINAL  MOTION) 

CH3  Z-AXIS  (VERTICAL  MOTION) 

CH4  RESULTANT 


Ml  ntwn,  iMc.  ar  mmi 


DATE  /  TIKE  :  Fri  F«b  07  97  16:05  TEST  ENGINEER  :  FILSINGER 

PENDULDH  ZMPAC:  -53.9D«gC  (-65DagF)  IMPACT  FACE  I  4 

TEST  ITEM  :  lSU-2  IMPACT  VELOCITY  2.13a/s«c  (7ft/««c 


Se«itl«it||: 


Ck.  1: 
Gla  Z* 
Ch.  3: 
Cb.  I: 

Filter: 


S.n  g*s/Oiu  1 
S.aa  g*s/OI« 
S.eO  g*s/DI« 

s.ae  g*s/oiw  z 


Vert.  Angle  •  7S.0 
Horls.  Angle  *Zn.l 


Trig.  Oi.  :  ALL 
folerltii  :  Ulntoi 
Le«el  :  5.99  a*« 

no4e  :S]n!IQB!SSI 


1  ^ »  ■  .  .  1  .  .  ^  .  1 

CM 

lira; 

FEAX  AHT 

1ST  HIT  zno  ini 

TIIIL/DIV 

fl  1 

76.80  nS 

e.6S  g*s 

>3.16  g's 

>e.9Z  In/B 

1Z.8  nS 

2 

76.8i  eS 

8.39  g*s 

>18.78  g's 

>68.66  In/s 

12.8  AS 

S 

76.88  eS 

•ZAS  g's 

3.97  g's 

27.81  In/s 

IZ.B  nS 

1 

76.88  eS 

2.S6  g's 

18.93  g's 

71.3Z  In/s 

12.8  eS 

Resarke: 

y 

CKl  X-A3CIS  (TRANSVERSE  MOTION  RELATIVE  TO  OESICAMT  PORT) 
CH2  Y>AXIS  (LONGITUDINAL  MOTION) 

CH3  Z-AXIS  (VERTICAL  MOTION) 

CH4  RESULTANT 
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Figure  1 ;  Container  base  with  ISU  test  load. 


Figure  2:  Container  base  and  cradle  mounting  configuration. 
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Figure  3:  Container  showing  standard  hardware. 


Figure  4:  Bar  clamp  and  locating  pin. 


3! 


O  o  e? 


Figure  6:  Horizontal  random  vibration  test. 
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Figure  8;  Cradle  support  structure  (interior  view). 
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APPENDIX  5 
STATEMENT  OF  WORK 
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Statement  of  Work 
For 

Integrated  Sight  Unit  Container 
18  March  1996 


1 .  Introduction.  The  Air  Force  Packaging  Technology  and  Engineering  Facility  will  design  an 
aluminum,  reusable,  long-life,  container  for  the  storage  and  transportation  of  one  Integrated  Sight 
Unit  (ISU).  The  container  configuration  will  also  house  the  ISU  with  Bradley  Eye-safe  Laser 
Range  Finder  (BELRF)  and  IBAS  Target  Acquisition  Subsystem  (TAS)  units  as  well.  This 
common  container  will  protect  the  items  during  world-wide  transportation  and  storage. 

2.  Scone. 

2. 1  The  proposed  intemal/extemal  size  (in  inches)  of  the  container  is: 

ID  30.9”  LX  30.9”  WX  16.0”  H 
OD  34.5”LX34.5”WX41.5”H 

3.  Specification  of  Design.  The  ISU  Container  will  be  designed  in  accordance  with  SAE  ARP 
1967,  with  the  following  modifications: 

A.  Par.  3.1  N/A 

B.  Par.  3.2.1  Cadmium  plated  parts  shall  not  be  used  in  the  interior  of  the  container. 

C.  Par.  3.3.2  Any  container  surface  or  cavity  that  may  collect  water  will  be  either 
convex  to  allow  run-ofif  or  have  drainage  boles  in  accordance  with  the  provided  drawing 
package. 

D.  Par.  3. 3.3.2. 1  Wide  handle,  cam-over-center  laches  requiring  no  use  of  tools  to  open 
or  close  and  meeting  arctic  glove  requirements  shall  be  used. 

E.  Par.  3.3.3.2.2  Container  will  be  designed  and  testing  for  a  1 .5/1 .5  PSIC  pressure 
vacuum. 

F.  Par.  3.3.4.2  Tiedown  provisions  will  be  provided,  no  special  towing  provisions  will  be 
incorporated. 

G.  Par.  3.3.5.1  A  desiccant  port  with  cover  shall  be  provided  as  well  as  a  confined  space 
using  foam  or  aluminum  for  desiccant  storage,  a  desiccant  receptacle  will  not  be  used. 

H.  Par.  3. 3.5.3  N/A 

I.  Par.  3.3.5.6N/A 

J.  Par.  3.3.5.8  N7A 

K.  Par.3.3.5.9N/A 

L.  Par.  3.4.3  Intermpted  or  tack  welds  will  be  used  when  a  continuous  seal  weld  is  not 
required.  No  caulking  will  be  used  on  these  types  of  welds. 

.M.  Par.  3.7  N/A 

N.  Par.  3.9,  Section  a  Text  shall  be  12.7irjn  high.  No  arrows  will  be  included. 

O.  Par.  3.9,  Section  b  “DO  NOT  DROP”  and  “CAUTION:  RELEASE  PRESSURE 
BEFORE  OPENING  CONTAINER”  will  not  be  included.  Text  shall  be  25.4mm  high. 
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P.  Par.  3.9,  Section  c  N/A 

Q.  Par.  3.9,  Section  d  Te,xt  shall  be  12.7mm  high. 

R.  Par.  3.9,  Section  e  “DO  NOT  DISTURB”  and  “CAUTION:  RFXEASE  PRESSURE 
BEFORE  OPENING  CONTAINER”  will  not  be  included.  Text  shall  be  12.7mm  high. 

S.  Par.  3.9,  Section  f  N/A 

T.  Par  3.9,  Section  g  Text  shall  be  12.7mm  high. 

U.  Par.  3.9,  Section  h  N/A 

V.  Par.  3.9,  Section  i  N7A 

W.  Par.  3.9,  Section  j  N/A 

X.  Par.  3.9,  Section  k  No  arrows  wll  be  included. 

Y.  Par.  3.9,  Section  1  Text  shall  be  12.7mm  high. 

Z.  Par.  3.9,  Section  m  N/A 
A.A.  Par.  3.9,  Section  n  N/A 

BB.  Par.  3.10  One  name  plate  on  cover  with  the  following  information: 

‘  Vcntainer,  Shipping  &  Storage” 

\'SN 

NSN  Bar  Code 
Part  Number 
Contract  Number 
Manufacturer 

Tare  Weight,  Dimeitsions,  and  Cube 

Design  Activity 

“Property  of  the  U.S.  ARMY” 

CC  Par.  3.10.1  N/A 
DD.  Par.  3.  II  N/A 

EE.  Pax.  4.S.2  A  pressure  uansducer  and  data  acquisition  can  be  used  in  testing. 

FF.  Par.  4.5.2.1  and  4.5.2.2  Container  will  be  designed  and  tested  at  1 .5/1.5  PSIG. 

CiG.  Par.4.5.2.3N/A 

HH.  Par.  4.5.3  Comer-wise  and  Edge-wise  drop  tests  will  be  performed  according  to 
container  size  and  weight. 

II.  Par.  4.5.4  N/A 

JJ.  Par.  4.5.7  N/A,  container  design  have  passed  tiiese  tests  previously. 

KK.  Par.  4.5.8  N/A,  container  design  have  passed  these  tests  previously. 
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APPENDIX  6 
DISTRIBUTION  LIST 


DISTRIBUTION  LIST 


DtiC-OC  1 

8725  JOHN  J  KINGMAN  RD,  SUITE  0944 
FTBELVOIR  VA  22060-62  i  8 

HQAFMC/LG  1 

4375  CHIDLAW  ROAD  SUITE  6 
WRIGHT-PATTERSON  AFB  OH  45433-5006 

HQAFMC/LGT  1 

4375  CHIDLAW  ROAD  SUITE  6 
WRIGHT-PATTERSON  AFB  OH  45433-5006 

AFMC  LSO/LO  1 

4375  CHIDLAW  ROAD  SUITE  6 
WRIGHT-PATTERSON  AFB  OH  45433-5006 

AFMC  LSO/LOP  (LIBRARY)  3 

<0 1  <  TWT  TP  T  OU/  CT 

WRIGHT-PATTERSON  AFB  OH  45433-5540 

USAF/ILTT  I 

icio  AIR  FORCE  PENTAGON 
RM4B322 

W'ASHINGTON  DC  20330-1030 

72  ABW'/LGTP  1 

7516  SENTRY  BLVD  SUITE  201 
TINKER  AFB  OK  73145-8912 

75  ABW/LGTP  1 

7973  UTILITY  DR 

HILL  AFB  UT  84056-5306 

76  ABW/LGTP  1 

410  NORTH  LUCK  RD 

SUITE  289 

KELLY  AFB  TX  78241-5312 

77  ABW/LGTP  1 

1961 IDZOREK  ST 

BLDG.  783A 

MCCLELLAN  AFB  CA  95652-1620 
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DISTRIBUTION  LIST  (Cont'd) 


78  ABW/LGTP 
455  BYRON  ST 
BLDG376  SUITE  1150 
ROBINS  AFB  GA  31098-1860 

ASC/SYLS 
2475  K  STREET 
BLDG  52  SUITE  1 

WRIGHT-PATTERSONAFB  OH  45433-7642 
COMMANDER 

NAVAL  INVENTORY  CONTROL  POINT 
ATTN;  E.H.  BRIGGS  (CODE  0512) 

700  ROBBINS  AVENUE 
PHILADELPHIA  PA  19111-5098 

COMMANDER 

NAVAL  INVENTORY  CONTROL  POINT 
ATTN;  F  SECHRIST  (CODE  054X) 

5450  CARLISLE  PIKE 
MECHANICSBURG  PA  17055-0788 

DEFENSE  LOGISTICS  AGENCY 
ATTN:  MMLSD  MR.  JOE  MAI-ONEY 
8725  JOHN  KINGMAN  RD 
SUITE  2533 

FORTBELVOIR  VA  22060-0221 

HQ  PACAF/LGT 
25  E.  STREET 
BLDG  1 102  STE 1326 
HICKAMAFB  HI  96853-5426 

HQ  USAFE/LGT 
UNIT  3050  BOX  105 
APO  AE  09094-0105 

HQACC/LGT 

130  DOUGLAS  ST  STE  210 

LANGLEY  AFB  VA  23665-2791 


DISTRIBUTION  LIST  (Cont’d) 


HQ  AF  SPACECOM/LGT  1 

150VANDENBURGST. 

STE1105 

PETERSON  AFB  CO  80914-4540 

US  TRANSCOM/JTCC  1 

203WLOSEY 

SCOTT  AFB  IL  62225-5219 

HQ  AMC/DONC  1 

402  SCOTT  DR,  L'NIT  3A1 
BLDG  1600  ROOM  132 
SCOTT  AFB  IL  62225-5302 

COMMAN^jER,  us  ARMY  MISSILE  COMMAND  I 

AMSMI-MMC-MM-LS-MDP 

ATTN:  JOHN  WHEELER 

REDSTONE  ARSENAL  AL  35898-5239 

DEAN  1 


SCHOOL  OF  MILITARY  PACIC^GING  TECHNOLOGY 

ANIXMC-SMTP-T/A 

BLDG  360 

ATTN:  LARRY  FRANKS 

ABERDEEN  PROVING  GROUND  MD  21005-5001 

COMMANDER,  US  ARMY  1 

AVIATION  AND  TROOP  COMMAND 

AMSAT-I-SDP 

4300  GOODFELLOW  BLVD 

ATTN:  DAVE  SANSON 

ST.  LOUIS  MO  63120-1798 

USARMYARDEC  1 

BLDG.  455 

ATTN:  SMCAR-AEP  PACKAGING  DIVISION 
EUGENE  FARRELL 

PICATINNY  ARSENAL  N7  07806-5000 
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DISTRIBUTION  LIST  (Confd) 


COMMANDING  OFFICER 

NAVAL  WEAPONS  STATION  EARLE 

201  HIGHWAY  ROUTE  34  SOUTH  (CODE  5022) 

ATTN:  JAMES  RAEVIS 

COLTS  NECK  NJ  07722-5023 

ASCA^XYC 

102  WEST  DAVE  STE.  168 
EGLINAFB  FL  32542-6807 

CCAWS  PROJECT  OFFICE 
SFAE-MSL-CC-LO 
ATTN:  DAVID  NOBLE 
REDSTONE  ARSENAL  AL  35898 

REDSTONE  TECHNICAL  TEST  CENTER 

STERT-TE-M-DY 

TEST  AREA  2 

ATTN:  OSCAR  ESTRADA 

REDSTONE  ARSENAL  AL  35898-8052 
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REPORT  DOCUMENTATION 
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REPORT  DOCUMENTATION  PAGE 


Form  Approvod 
0MB  No.  0704-0188 


PlBM  rtMcKng  bur^tn  fcf  ivt  coiKi:o<  s<  mto'rKMbn  It  MtHTxiM  w  (vtrtg*  1  nojr  p*>  rapsrt*.  awiudinj  iM  tlmf  (w  r«vitw  na  mrucpont.  Hi'cNig  tmi nip  dna  u.-fcm. 
pamanng  tie  mamuMrii  Hw  <•»  nM4M.  are  eempittinp  tn4  nviawint  tfw  caMetipn  a)  In'ontinloa.  Sana  cammann  raatrairg  :nii  buraan  aailmaia  o'  anv  oihar  aapact  of  inia 
coMfct'On  of  nfO(Trt«!:on.  including  liioottuont  for  r«dj6ng  thi«  burdon,  to  WMfungton  HoodQuartor*  Scfvteoi.  Diroctom**  fof  informitton  OpofAliOno  and  Koporti.  1215  ,>«ffM»on 
Otvia  Higfr^y.  tuO  1204.  Artngion,  VA  22202'4302.  •*«0  10  lb#  Of*ton  of  Vanogtmon*.  tno  PoottwOfk  Eduction  ^ofnct  (0704>01SBl.  WaRmr^ron,  DC  20903. 


lY  (L0SV0  bl»nki 

Jun  97  1 

Final:  Jan  96  -  Jun  97 


S.  FUNOma  NUMBERS 


Design.  Fabrication  and  Testing  of  the  MICOM-ISU  Shipping  and  Storage  Conuiner 


R(S> 

Jason  M.  GUreath 


7.  PERFORMM 

AFMC  LSO/LOP 
5215  Thurlow  Street 
Wrigbt-Patterson  AFB  OH  45433-5540 


MIN 

REPORT  NUMBER 


97-R-02 


r.1Hir.T.T:T.TnT7TcTiTmJ1VM:TIJrcl 


AGENCY  REPORT  NUMBER 


Approved  for  public  release.  Distribution  unlimited. 


iRicnrTr.TTa  j/m'ff.v'i;.,s-rar« 


This  project  was  initiated  to  design,  fabricate,  test  and  provide  a  production  drawing  package  for  the  MICOM-ISU  container. 
The  objective  of  the  test  series  was  to  qualify  the  container  for  production  release  by  AFMC  LSO/LOP.  The  container  it 
designed  to  bold  one  of  three  items:  the  Integrated  Sight  Unit  (ISL^,  the  ISU  with  BELRF,  or  the  IBAS  Target  Acquisition 
System  (TAS) 

The  container  utilizes  standard  AFPTEF  extrusion  designs  and  is  completely  designed  using  PTC’s  Pro/Engineer  three 
dimensional  solids  modeling  software.  This  is  an  unpainted,  welded,  controlled  breathing,  aluminum  container.  It  is  a  low 
bate  design  with  an  internal  cradle  system  that  is  mounted  to  the  base  via  four  stcinless  steel  cable  or  flex  mourns.  Some  of 
the  design  features  are  humidity  indicator,  pressure  relief  valve,  desiccant  port,  stacking  capability,  tiedown  rings,  quick 
.-elease  latches,  air  filiing  valve,  four  way  forklift  entry  and  an  integral  base-skid  design. 

The  test  i^an  referenced  MIL-STD-648A,  FED-STD-IOIC  and  MIL-STD-810E.  The  tests  were  performed  both  at  the 
AFPTEF  and  Redstone  Technical  Test  Center  (RTTC).  Redstone  Arsenal,  Alabama. 


Aluminum  container.  Reusable  eontainer,  Design,  Teu.  ISU,  BELRF.  IBAS-TAS,  Cable 
mounts 
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